Dynamic Ulnar Impaction Syndrome in a Collegiate Baseball Player
Ul nar Impaction Syndrome is a degenerative condition characterized by ulnar-sided wrist pain and restricted motion, resulting from compression of the ulnar head against the ulnar carpal bones and the triangular fibrocartilage complex (TFCC). [1] [2] [3] The excessive loading at the ulnocarpal joint caused by this compression makes ulnar impaction syndrome a predisposing factor for several other wrist pathologies. Injuries associated with ulnar impaction syndrome include progressive damage to the TFCC, disruption of the triquetrolunate ligament, and chondromalacia or cartilaginous lesions of the triquetrum, lunate, and head of the ulna.
1, [3] [4] [5] [6] Over time, ulnar impaction syndrome can also lead to osteoarthritis of the ulnocarpal joint and the distal radioulnar joint.
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One of the characteristic findings associated with ulnar impaction syndrome is positive ulnar variance, which is widely considered to be an underlying cause of ulnar impaction syndrome. 1, 2, 5, 6 Positive ulnar variance is a condition in which the ulna projects distally beyond the articular surface of the radius. 5, 6 Under normal conditions, the load distribution across the wrist is 80% across the radial side and 20% across the ulnar side, but changes in ulnar variance lead to changes in load distribution. 3, [7] [8] [9] This has been substantiated by Palmer, Glisson, and Werner, who found that a 2.5-mm increase in ulnar variance increases the load on the ulnar side of the wrist from 20% to 42%. 3, 10 To put this in perspective, 2.5 mm is slightly larger than the thickness of a U.S. nickel, but it can double the amount of force placed on the structures of the ulnar side of the wrist.
Positive ulnar variance is often congenital, but this bony malalignment can also occur during functional or dynamic tasks because the space between the distal ulna and the carpal bones diminishes with pronation and gripping.
6,11-13 Radiographs taken in this prone, gripping position are important for confirming a diagnosis of dynamic ulnar impaction syndrome if positive ulnar variance is not present in a static anatomical position. The prone, gripping position mimics the baseball player's grip on the bat and, with the addition of ulnar deviation during the swing of the bat, the already decreased space between the ulna and carpal bones becomes even smaller as the structures in this space are impinged.
3,12
Ulnar Impaction Syndrome results from anatomical alignment that causes excessive ulnocarpal loading.
Dynamic Ulnar Impaction occurs when specific activities lead to excessive ulnocarpal loading.
Both types of Ulnar Impaction Syndrome cause degenerative changes of the wrist.
Pronated gripping radiographs should be considered for idiopathic ulnar-sided wrist pain.
Case Report
A 20-year-old National Collegiate Athletic Association (NCAA) Division I male baseball player (right handed; infielder) reported a gradual onset of dorsal ulnarsided left wrist pain at the beginning of the spring baseball season. The patient was not limited in sport participation until the second game of the season in mid-February when his symptoms were exacerbated by acute trauma to the wrist after he "jammed" his left wrist sliding into second base, resulting in axial compression of the distal radioulnar joint. Chief complaints included pain with pronation, supination, and ulnar deviation, as well as increased pain with batting because of the excessive and forceful ulnar deviation during this motion. The patient's strength and range of motion were equal bilaterally. An MRI revealed soft tissue edema near the base of the third metacarpal and bone marrow edema at the triquetrum and the ulnar side of the lunate, but there was no evidence of a TFCC tear. Initial treatment included a period of immobilization, followed by range of motion and strengthening exercises and a gradual return to participation.
Toward the end of the spring baseball season in early May, almost 12 weeks after the initial injury, it was determined that the patient would miss the rest of the season with a stress fracture near the base of the third metacarpal of the left hand. The prescribed treatment for this injury was 4-5 weeks of rest, but after 2 weeks, the patient opted for an exploratory wrist arthroscopy in which a large chondral defect was found and debrided from the lunate. After rehabilitation and full return to sport participation at the start of the fall baseball season in September (12 weeks after surgery), the patient continued to experience persistent ulnarsided left wrist pain with wrist flexion, ulnar deviation, and forearm pronation during functional baseball activities, including both batting and fielding. It was at this point that the patient revealed his noncompliance with his postoperative immobilization and rehabilitation instructions during the summer.
Fourteen weeks after the first surgery, the patient opted for a second exploratory wrist arthroscopy, which revealed that the proximal articular surface of the lunate had healed, but the new cartilage had already frayed and required debridement. A large type I-B dorsal TFCC tear (traumatic tear with ulnar avulsion 6 ) was also found and repaired using an outside-in technique, which required three sutures. This finding was surprising because the patient did not present with the typical clinical characteristics of a TFCC tear (Table  1) 14 and had no pain with axial loading of the wrist. It was also surprising that this tear was determined to be a traumatic injury, not a degenerative injury, which would normally be associated with ulnar impaction.
After surgery, the patient was immobilized in a postoperative splint for 2 weeks and then placed in a Muenster brace. This removable splint is required because it prevents pronation and supination, which is necessary for the TFCC to heal. 15 The recommended immobilization period after wrist arthroscopy is usually a total of 5 weeks, 15 but in this case, the orthopedic 
